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KOKAI PATENT^pjCATION NO. HEI 10-15304 

[Origin of the underlining that appears in the source document is not known to (he translator.] 

(54) [Title of the Invention] 

Selective fat and oil or oily substance absorber and/or oil separator using it 

(57) [Abstract] 

[Purpose] The purpose of the present invention is to produce a selective fat and oil and/or an 
oily substance separator capable of removing fats and oils or oily substances on a solid surface or 
from a waste solution containing them as an emulsion of water and the oily substance, 
thoroughly, in a short time. 

[Means of solution] A selective fat and oil or oily substance absorber comprising a super-high 
molecular weight polyolefin or a polyolefin composition made thereof and comprising a 
microporous polyolefin film having a specific porosity and pore diameter, and laminates thereof, 
or an oil separator comprising a porous container filled with said absorber. 
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[Claims of the invention] 

[Claim 1] A selective fat and oil or oily substance absorber comprising a polyolefin having a 
weight average molecular weight of at least SxlO 1 or a polyolefin composition containing the 
aforementioned component and having a staicture comprising a microporous polyolefin film 
having a porosity in the range of 30 to 95% and a mean through-pore diameter of 0.001 to 1 |nn. 
[Claim 2] The selective fat and oil or oily substance absorber described in Claim 1 in which 
the aforementioned microporous polyolefin film is in the form of a film, strips, chips, or crimped 
state. 

[Claim 3] A selective oil absorber produced by laminating the selective fat and oil or oily 
substance absorber described in Claim 1 or Claim 2 and a porous substrate. 
[Claim 4] An oil separator in which the selective fat and oil or oily substance absorber 
described in one of Claims 1 through 3 is used to fill a porous container and a feed line is 
installed within the filler. 

[Detailed description of the invention] 

[0001] 

[Technical field of the invention] The present invention pertains to a selective fat and oil or oily 
substance absorber comprising a super-high molecular weight polyolefin or a microporous 
polyolefin film containing the component, a selective oil absorber made as a laminate, and an oil 
separator made thereof, and the invention further pertains to a selective fat and oil or oily 
substance absorber that absorbs fats and oils and oily components on a solid surface or oily 
components in waste water. 
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[0002] 

[Prior art] In the past, a variety of methods have been used for separation of fats and oils or oily 
components from solid surfaces and waste water mixed with oils. For example an "nil removal 
sheet" made of paper is used for removal of oily substances from the skin at the, time, of re- 
application of make-up, hut the absorption per application is not necessarily sufficient and a 
foundation is required, thus, "oil removal sheet with facial powder applied" is marketed as well 
Furthermore, in order to remove oil absorbed on the hands, or oils adsorbed on a solid surface 
such as a metal surface, a variety of products are commercially available, but complete removal 
of the oil in a short time just by wiping is not possible when those products are used. 
[0003] Moreover, for the removal of oily components dispersed in water such as in the waste 
water of many industries, ballast water of marine vessels, and waste water from gas stations, the 
adsorption method is used in combination with a sedimentation process, acid decomposition 
process, film separation process, etc. And a variety of organic or inorganic porous materials, 
organic fibrous materials, etc. are used in the above-mentioned absorption methods. As a 
method of separation used for oily components from a liquid, for example, a method in which a 
treatment is carried out for the liquid containing fine oil droplets using a microporous film 
having a mean pore diameter in the range of 0.01 to 10 jim and filtration and/or coagulation of 
the oil droplets is applied (Japanese Kokai [Unexamined] Patent Application No. Sho 51- 
131476), separator equipped with a cylindrical separator in which the interior surface of a porous 
material is covered with a porous thermoplastic resin sheet (Japanese Kokai [Unexamined] 
Patent Application No. Sho 53-2390), a method in which selective separation of oily substances 
is carried out as an aqueous emulsion containing oil is brought into contact with the surface of a 
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porous film having a critical surface tension of the film surface in the range of 20 dyn/cm and 35 

dyn/cm, mean pore diameter in the range of 0.05 to 5 nm } a pore distribution of 1 .5 or below, and 
having the relationship between the mean particle diameter of the emulsion (y E) and the mean 
particle diameter of the solution (y) of 2 y E > y, and porosity in the range of 1 to 85% (Japanese 
Kokai [Unexamined] Patent Application No. Sho 55-7901 1), etc. are disclosed. 
[0004] However, selective absorption and the separation methods for the solution used in the 
past have not necessarily been adequate from the standpoint of absorption rate, etc. And 
furthermore, the degree of oil absorption is difficult to judge. 
[0005] 

[Problems to be solved by the invention] The purpose of the present invention is to produce a 
selective fat and oil absorber and an oil separator capable of removing fats and oils or oily 
substances on a solid surface or in a waste solution containing an emulsion of water and an oily 
substance, thoroughly, in a short time. Furthermore, the purpose of the present invention is to 
produce a product such as a selective oil absorber in which the degree of absorption of fats and 
oils or oil separation can be easily judged visually. 
[0006] 

[Means to solve the problem] As a result of much research carried out by present inventors in an 
effort to achieve the above-mentioned purpose, they discovered that a specific microporous film 
made of a polyolefin with a super-high molecular weight or a composition containing said 
component, or a laminate thereof exhibits excellent selective fat and oil absorption or oil 
absorption, and becomes transparent upon absorption of oily components, and that when the 
above-mentioned absorber is used to fill a container, it can be used effectively for separation of 
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oil components in waste water, and the present invention was accomplished. 
[0007] Thus, the first invention is a selective fat and oil absorber or an oil absorber comprising a 
polyolefin having a weight average molecular weight of at least 5x1 0 1 or a polyolefin 
composition containing the aforementioned component and is structured of a microporous 
polyolefin film having porosity in the range of 30-95% and a mean through-pore diameter of 
0.001-1 jun. 

[0008] Also, the second invention is a selective oil absorber produced by laminating the above- 
mentioned and a porous substrate. 

[0009] Furthermore, in the oil separator of the present invention, the above-mentioned selective 
oil absorber is filled in a porous container and a feed line is installed among the filler. 
[0010] 

[Embodiment of the invention] First, the microporous polyolefin film that structures the selective 
fats and oils, or oil absorber of the present invention is explained below. The porosity of the 
aforementioned microporous polyolefin film is in the range of 30-95%, preferably, in the range 
of 40-90%. When the porosity is 30% or below, the absorption rate of the fats and oils or oil 
content is inadequate, and the amount absorbed is low. On the other hand, when the porosity 
exceeds 95%, the mechanical properties of the film become inadequate, and practical application 
is not possible^ Furthermore, the mean diameter of the through-pore is in the range of 0.001-1 
pm, preferably, in the range of 0.03-0.5 \im. When the pore diameter is 0.001 jim or below, the 
absorption rate of oil is inadequate, and on the other hand, when the diameter exceeds 1 jam, 
retention of absorbed state is made difficult. Furthermore, it is desirable for the tensile rupture 
strength of at least 500 kg/cm2 from the standpoint of high strength and high tear resistance. 
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[001 1] The weight average molecular weight of the polyolefin that structures the above- 
mentioned microporous polyolefin film of the present invention is at least SxlO 1 , preferably, in 
the range of 1 xlO 1 to ISxlO 1 . When the weight average molecular weight is SxlO 1 or below, the 
maximum stretching ratio of the microporous polyolefin film is low at the time of production of 
the microporous polyolefin film, and the target microporous polyolefin film having the above- 
mentioned properties cannot be produced. On the other hand, the upper limit is not especially 
limited, but when the value exceeds ISxlO 1 , film formability of the microporous polyolefin film 
is not adequate. 

[0012] Furthermore, in order to increase the concentration of the polyolefin solution at the time 
of production of the microporous polyolefin film described below, and to increase the porosity 
and strength of the microporous film produced, it is possible to use a composition comprising a 
super-high molecular weight polyolefin with a weight average molecular weight of at least SxlO 1 , 
preferably, in the range of lxlO 1 to lSxlO 1 , and a polyolefin with a weight average molecular 
weight in the range of lxl 0 1 to 5x1 0 1 in the present invention. The amount of the super-high 
molecular weight polyolefin included in the above-mentioned polyolefin composition is at least 1 
wt% for 100 wt% of the overall polyolefin composition and in the range of 10 to 70 wt% is 
especially desirable. 

[0013] For the above-mentioned polyolefin, crystalline homopolymers where ethylene, 
propylene, 1-butene, 4-methyl-pentene-l, 1-hexene, etc. are polymerized, two-stage polymers, 
copolymers, blend polymers, etc. can be mentioned. In particular, polypropylene and 
polyethylene are desirable, and from the standpoint of strength, high-density polyethylene and 
compositions made thereof are further desirable. Furthermore, low-den polyethylene, long-chain 
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branched polyethylene, etc. are desirable from the standpoint of surface appearance. 

[0014] In a suitable manufacturing method of the microporous polyolefm film of the present 
invention, a method in which the above-mentioned good solvent is supplied to the 
aforementioned polyolefm or polyolefm composition, extrusion is carried out for the solution 
from the die of the extruder to form a sheet, cooled to form a gel-like composition, stretching is 
performed for the aforementioned gel-like composition under heat, and removal of the solvent 
left behind is performed can be mentioned. In specific terms, the method described below and is 
disclosed in patent publication such as Japanese Kokai [Unexamined] Patent Application No. 
Hei 3-64334 can be used. 

[0015] For example, the raw material polyolefin or polyolefin composition solution is produced 
hy dissolving the above-mentioned polyolefin or polyolefm composition in a solvent The 
solvent used in this case is no t e specially l i mited as long as the solvent is capable of adequately 
dissolving the polyolefin or polyolefin composition. For example., aliphatic or cyclic 
hydrocarbons such as nonone, decane, undecane, dodecane, and liquid paraffin, or mineral oil rait 
having a boiling point corresponding to the above-mentioned solvent can he mentioned 3 and in 
order to produce a gel-like material with a stable solvent content, a nonvolatile solvent such as 
liquid paraffin, is desirable. Dissolving under heat is done at a temperature sufficient to 
completely dissolve the polyolefin or polyolefin composition under vigorous stirring or mixing 
inside the extruder. It is desirable for the above-mentioned temperature to be in the range of 140 
to 250°C. Furthermore, the concentration of the solution of the polyolefin or polyolefin 
composition is in the range of 10 to 80 wt%, preferably, in the range of 10 to 50 wt%. In the case 
when the concentration is 10 wt% or below, the amount of the solvent used is high and is not 
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economical, and swelling or neck-in at the exit of the die is significant when formed into a sheet, 
and sheet formation is made difficult. Furthermore, in order to prevent oxidation of the 
polyolefm or polyolefin composition at the time of dissolving under heat, it is desirable when an 
antioxidant is added. 

[0016] Subsequently, the molten solution of the above-mentioned polyolefin or polyolefin 
composition is extruded from the die and molding is performed. In general, a sheet die having an 
die orifice with a rectangular shape is used, and a cylindrical inflation die may be used as well. 
In general, the die gap when the sheet die is used is in the range of 0.1 to 5 mm, and the extrusion 
molding temperature is in the range of 140 to 250°C. in general, the extrusion rate is in the range 
of 20 to 30 cm/min to 2 to 3 m/min. 

[0017] The solution extruded from the die as described above is formed into a gel-like structure 
when cooling is performed. It is desirable when cooling is performed at a rate of 50°C/min up to 
at least a temperature of below gelation. In general, the high-order structure of the gel-like 
composition becomes rough when cooling rate is low and the analogue cell structure is increased, 
and when the cooling rate is high, the cell unit is concentrated. When the cooling rate is 
50°C/min or below, crystallization temperature is increased and a composition suitable for 
stretching is less likely to be produced. For the cooling method, a method in which cooling of 
the composition is carried out directly with cooling medium such as chilled air or cold water, a 
method in which the composition is brought into contact with a chilled roll, etc. can be 
mentioned. Also, the solution extruded from the die may be taken-up before chilling or during 
the course of chilling at a take-up rate in the range of 1 to 10, preferably, in the range of 1 to 5. 
When the take-up rate exceeds 10, an increase in neck-in occurs; furthermore, rupturing is likely 
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to occur at the time of stretching. 

[0018] Subsequently, stretching is earned out for the above-mentioned gel-like molded article. 
Stretching is performed by heating the gel-like molded article and using a conventional method 
such as a standard tentering method, roll method, inflation method, rolling method, or a 
combination of these methods at a specific stretching ratio. Stretching may be done using 
uniaxial stretching or biaxial stretching, but biaxial stretching is preferable in this case. 
Furthermore, when biaxial stretching is used, simultaneous stretching or successive stretching 
can be applied. The stretching temperature used is in the range of the melting point of the 
polyolefm or polyolefm composition +10°C, preferably, the crystal dispersion temperature to the 
crystal melting point. The stretching ratio varies depending on the thickness of the original sheet, 
and at least two times is desirable when constant-width uniaxial stretching is used, and in the 
range of 3 to 30 times is especially desirable. In the case of biaxial stretching, at least 10 times in 
terms of the area stretching ratio is desirable, and in the range of 15 to 400 times is especially 
desirable. When the area stretching ratio is less than 10, stretching is not sufficient, and a 
microporous film with a high modulus and high strength cannot be produced. On the other hand, 
when the area stretching ratio exceeds 400 times, stretching conditions, etc. are restricted. 
[0019] The stretched molded article produced is cleaned with a solvent and residual solvent is 
removed. For the cleaning solvent used in this case, hydrocarbons such as pentane, hexane, and 
heptane, chlorinated hydrocarbons such as methylene chloride and carbon tetrachloride, 
fluorocarbons such as trifluoroethane, ethers such as diethyl ether and dioxane can be used. The 
above-mentioned solvents are appropriately selected according to the solvent used for dissolving 
of the polyolefm composition and used independently or in combination. As for the cleaning 
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method usccL a method in which dipping is performed in the solvent and extraction is performed, 
washing of the solvent using shower, or a combination of these can be mentioned. 
[0020] The above-mentioned cleaning is done until the residual solvent included in the stretched 
molded article is 1 wt% or less. Subsequently, the cleaning solvent is evaporated, and a drying 
method such as hot-air drying or air drying can be used in this case. It is desirable when a heat 
set is applied to the stretched molded article after drying at a temperature in the range of the 
crystal dispersion temperature to the melting point temperature. 

[0021] The porosity of the microporous polyolefin film produced as deseriheH above is in the 
range of 30 to 9S% 2 and the mean pore diameter is in the range of 0 001 to 1 pm anH 
furthermore, the tensile rupture strength is at least 500 kg/cm . Furthermore, the thickness of the 
microporous polyolefin film varies de pending on the intended application^ hut in general the 
thickness is in the ran ge of S to SO pm 

[0022] The microporous polyolefin film produced as described above is used in the form of a 

film, strips, chips, or a mechanically or thermally crimped form for the selective fat and oil 

absorber or oily substance absorber. The microporous polyolefin film used for the selective oil 

absorber of the present invention becomes transparent upon absorption of fats and oils or an oily 

substance; thus, the degree of oil absorption can be easily judged visually. Furthermore, reuse is 

possible upon washing; thus, the absorber can be used in a variety of fields. 

[0023] Furthermore, a second selective oil absorber is explained below. The second selective oil 

absorber of the present invention is produced by laminating the aforementioned microporous 

polyolefin film that comprises the first selective oil absorber and a porous substrate. 

[0024] The above-mentioned porous substrate is not especially limited as long as lamination with 
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a microporous polyolefin film is possible, and a woven cloth, non-woven fabric, porous film, 
porous film of a given thermoplastic resin can be mentioned. Among those listed above, a non- 
woven fabric made of polyolefin, for example, a polypropylene non-woven fabric having a fiber 
diameter in the range of 0.5 to 50 jam, is especially desirable from the standpoint of ease of 
lamination with the aforementioned microporous polyolefin film. 

[0025] It is important to prevent a reduction in porosity of both films upon lamination of the 
microporous polyolefin film and porous substrate. As suitable lamination methods, calendar 
fabrication, embossing, etc. can be mentioned, and furthermore, fusion can be done at edges as 
well. When lamination is done, absorption and retention of oils can be increased and the 
application range can be increased, as well. 

[0026] In the following, the oil separator of the present invention is explained. The oil separator 
of the present invention is produced by placing the aforementioned first or second selective oil 
absorber in a porous container and installing a feed line in the filler. 
[0027] For the above-mentioned porous container, the material and the shape used is not 
especially limited as long as the aforementioned selective oil absorber can be included. For 
example, a pack made of a woven cloth or non-woven fabric made of natural or synthetic fibers, 
a mesh made of a synthetic resin, a container made of a porous sheet, metal screen, or container 
made of a porous sheet can be mentioned. Furthermore, for the feed line, a line with the portion 
inserted into the selective oil absorber comprising a screen or a porous material is used. 
[0028] The above-mentioned oil separator is further explained in detail with reference to the 
drawing. As shown in the oil separator of Fig. 1, selective oil absorber 1 is used to fill to fill 
porous container 2 nearly to the top; and, for example, a cylindrical stainless steel screen 
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container, feed line 3, for example, a line in which the inserted portion is made of stainless steel, 
is inserted into the center region of the selective oil absorber. The waste water containing the 
oily components and water is supplied through the above-mentioned feed line 3, the solution 
enters from the porous area to the selective oil absorber, the oily components are absorbed by the 
selective oil absorber and the purified water comes out of the openings in porous container 2. 
[0029] 

[Application Examples] The present invention is explained in further detail with application 
examples below, but the present invention is not limited to these application examples. 
Furthermore, samples used are described below. 

(1) Sample 1 (S-l): 0.375 parts by weight of antioxidant was added to 100 parts by weight of a 
polyethylene composition comprising 5.5 parts by weight of super high molecular weight 
polyethylene having a weight average molecular weight of 2.5xl0 ! and 24.5 parts by weight of a 
high-density polyethylene with a weight average molecular weight of 3.5x1 0 1 to produce a 
polyethylene composition. 30 parts by weight of the above-mentioned polyethylene composition 
was poured into a biaxial extruder (diameter of 58 mm, L/D=42, forced-kneading type). 
Furthermore, 70 parts hy weight of liquid paraffin was fed from the side feed of the 
aforementioned biaxial extruder, and hot-melt mixing was carried out to produce a polyethylene 
solution i nside the extruder. 

[0030] Furthermore, extrusion was done from a T-die arranged on the tip nf the aforementioned 
extruder at a temperature of 1 90°^ take-u p was done with a rhilled roll and production of a gel- 
like sheet was achieved Subsequ ently simultaneous biaxial stretching was applied to the pel- 
like sheet produced above at a temperature of 1 1 5°C to achieve a 5x5 stretch in the resultin g 
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stre.irhpH film Cleaning of Hie stretched film produced above was done with methylene chloride 
and residual liquid paraffin was removed, and the film dried; then, a heat-treatment was applied 
to produce a microporons polyethylene film with a porosity of 40°/^ menn thro ugh pore diameter 
of 0.01 pm and a thickness of 7S pm 

(2) Sample 2 (S-2): Aforementioned microporous polyethylene film cut to form strips with a 
width of 2 mm. 

(3) Sample 3 (S-3): Aforementioned S-l subjected to mechanical crimping under heat. 

(4) Sample 4 (S-4): Aforementioned S-l was placed between two pieces of polypropylene non- 
woven fabric with a metsuke of 50 g/m and thermal fusion was provided on all sides. 

(5) Sample 5 (S-5): Aforementioned S-2 placed between two polypropylene non-woven fabric 
sheets with a metsuke of 50 g/m and thermal fusion was applied to all sides. 

(6) Sample 6 (S-6): Commercial "oil removal sheet 11 . 

(7) Sample 7 (S-7): Commercial "Paper towel" made of pulp. 

(8) Sample 8 (S-8): Polypropylene non-woven fabric with metsuke of 22 g/m . 

(9) Sample 9 (S-9): Aforementioned S-6 cut to form strips with a width of 2 mm. 

(10) Sample 10 (S-10): Aforementioned S-7 cut to form strips with a width of 2 mm. 

(1 1) Sample 1 1 (S-l 1): Aforementioned S-8 cut to form a strips with a width of 2 mm. 
[0031] Application examples 1 to 5 and Comparative examples 1 to 3 

1 mm of paraffin oil with a viscosity of 45 cps was applied to a glass sheet from a syringe, and 
the aforementioned samples 1 through 8 were applied with a light pressure and an evaluation was 
made of the oil absorption. And the results obtained are shown in Table I below. 
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Table I 





Ap Ex1 


Ap Ex 2 


Ap Ex 3 


Ap Ex 4 


Ap Ex 5 


Cp Ex1 


Cp Ex 2 


CpEx3 


Sample 


S-1 


S-2 


S-3 


S-4 


S-5 


S-6 


S-7 


S-8 


Absorption' 1 * 


.DC. 


.DC. 


.DC. 


.C. 


.C. 


X 


X 


X 



Translator's note: Ap Ex = Application Example Cp Ex = Comparative Example 



Absorption^ : .DC. [double circle] indicates the case where the sample becomes instantly 
transparent upon absorption of oil and oil residue is absent on the glass sheet and surface of the 
sample and the oil is completely absorbed by the sample. .C. [circle] indicates that some of the 
oil is removed from the glass sheet, but a slight residue is detected on the surface of the sample. 
"X" indicates the case where an oily residue is observed on the glass sheet and high adsorption of 
oil is observed on the surface of the sample as well. 
[0033] Application examples 6 to 8 and Comparative examples 4 to 6 

A fine dispersion was formed for equivalent amounts of water and the aforementioned paraffin 
oil using a homogenizer, and 1 ml of the dispersion produced was applied dropwise to a glass 
sheet, and the above-mentioned samples 1 through 3 and 6 through 8 were applied with a light 
pressure and an evaluation was made of the oil absorption. And the results obtained are shown in 
Table II below. 



[0032] 
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Table II 





Ap Ex 6 


Ap Ex 7 


Ap Ex 8 


CpEx4 


Cp Ex 5 


Cp Ex 6 


Sample 


S-1 


S-2 


S-3 


S-6 


S-7 


S-8 


Absorption 12 * 


.DC. 


.DC. 


.DC. 


X 


X 


X 



Translator's note: Ap Ex = Application Example Cp Ex = Comparative Example 

Absorption (2) .DC. [double circle] indicates the case where the sample becomes transparent 
instantly upon absorption of oil and fine droplets of water are observed on the surface of the 
sample as well as on the glass sheet and oil is selectively absorbed. "X" indicates the case where 
dispersion of a water and oil residue is observed on the surface of the sample as well as on the 
glass sheet and selective absorption of oil is absent. 
[0035] Application example 9 and Comparative examples 7 to 9 

10 g each of sample 2 and samples 9 through 1 1 were place in a cylindrical stainless steel porous 
container as shown in Fig. 1, a stainless steel pipe having a screen at the insertion end was placed 
at the center, and 100 g of a dispersion comprising 90 g of water and 10 g of the aforementioned 

011 was poured from the upper end of the pipe. The liquid seeped out of the aforementioned 
cylindrical stainless steel mesh container was collected and the water was evaporated using an 
evaporator and the amount of residue was measured. And the results obtained are shown in 
Table HI below. 
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[0036] 

Table III 





Ap Ex1 


Ap Ex 2 


Cp Ex 8 


CpEx9 


Sample 


S-2 


S-9 


S-10 


S-11 


Residue 


10mg H 


5.4 g 


3.7 g 


1.2 g 



Translator's note: Ap Ex = Application Example Cp Ex = Comparative Example 

Furthermore, cleaning of each sample (S-2) after the test with a high proportion of hexane and 
drying, the test was repeated, the same good results were obtained. 

[0037] As is clearly shown in the Table I and Table II above, the selective oil absorber of the 
present invention is capable of absorbing and retaining large quantities of oil instantly, and it is 
capable of selectively absorbing oily components from an oil/water mixture. Furthermore, as 
shown in Table in, the oil separator of the present invention is capable of essentially completely 
removing oily components from an oil/water mixture. 
[0038] 

[Effect of the invention] As explained in detail, the selective oil absorber of the present invention 
is capable nf selectively absorbing and retaining large quantities of fats and oils or oil 
components found on a solid snrface 3 and selectively absorbing oily components in an oil/water 
mixture almost inst antaneously. 

Furthermore, the oil separator of the present invention is capable of effectively separating oil 
components from an oil/water mixture. The present invention can be used in a variety of fields, 
and the selective oil absorber can be used effectively as oil absorbing sheet, oil cleaning product, 
etc. Furthermore, the oil separator can be used for purification of waste water containing oily 
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[Brief description of the figure] 

[Fig. 1] Side view of an application example of the oil separator of the present invention. 

[Explanation of codes] 

1. Selective oil absorber 

2. Porous container 

3. Feed pipe 

3\ Screened portion of feed pipe 

[Fig. 1] 




.1 



-19- 



KOKAI PATENT APPLICATION NO. SHO 60-257221 

POROUS FILM WITH HIGH FLEXIBILITY 

[Translated from Japanese] 
[Translation No. LPX2025 1 ] 



Translation Requested by: William Bond 



3M 



Translation Provided by: 



Yoko and Bob Jasper 
Japanese Language Services 
16 Oakridge Drive 
White Bear Lake, MN 55110 



(651 ) 426-301 7 Fax (651 ) 426-8483 
e-mail: bjasper@mediaone.net 



